In vitro binding of isolated synaptic vesicles to presynaptic plasma membranes: activation by Ca2+ and protein kinase C.
An in vitro model to study the molecular control of binding of highly purified synaptic vesicles to presynaptic plasma membranes has been developed. Presynaptic plasma membranes were immobilized by dotting onto nitrocellulose, and binding of iodinated synaptic vesicle membranes was studied under varying experimental conditions. Synaptic vesicles bind to presynaptic plasma membranes in the presence of Ca2+ and ATP. Binding is reduced in the presence of EGTA and abolished by the calmodulin antagonist trifluoperazine. Vesicle binding is stimulated 5-fold after incubation--prior to dotting--of presynaptic plasma membranes with ATP in the presence of the phorbol-ester 12-O-tetradecanoylphorbol-13-acetate (1 microM) and 2.5-fold after preincubation with Ca2+ (50 microM). Pretreatment of plasma membranes with alkaline phosphatase strongly reduces vesicle binding. Microsomes prepared from bovine liver did not bind to presynaptic plasma membranes. Our results suggest that activation of protein kinase C and Ca2+ stimulate binding of synaptic vesicles to the presynaptic membrane. In the intact nerve terminal this interaction may represent an initial step in synaptic vesicle exocytosis.